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Abstract 


The semiconductor device has a substrate structure (4) with a power semiconductor element (1) 
sandwiched between a pair of heat conductive plates (2,3). The plates fit into a channel (72) provided 
by a pair of cooperating heat sink elements (5,7). A clamping device (6,8) secures the substrate 
structure between the cooperating heat sink elements. 
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-7- (1) ^*a5tetS»«l©aj{4 (7 1a) ¥*&So 

s#®fc-rnar x *£gtffi¥ (0a*ti, ^-^©^bd^) 
[oo 2 i] rrt, m&mi 4&wu 2 4|h*(d^ 

[0 0 2 2] ffif^e^ttSrWi-^S^i: UTfi 

^«t±-^-^ h * it ttmm&&m : m & *> s ^nij* 

rw^yy^ti 

««"lco V^TiJi««lf=f £*Tft o /c. 
[0 0 2 3] BP*., if**l 4ia«<Z>«WI-*5V^Ttt, 
(1) 5r»«-t-5i(i6^S« (2, 3) Kim. 
iBS^tbfc«cH!i# (5, 7) £ft;t5¥aM«£«K:i3^ 
T, tg»£« (2, 3) btk&ft (5, 7) fc^Mtc, 
i9^d>o*«ctt^*t--5»iiB«- (9 a) RTf&mWStt 
(9 a) ^rt-a$ixfcilReWtt<OE^«- (9 b) d^ft 
( 9) iS^-ft^tt-CV^rt L-CVn 

[0 0 2 4] ftliaoT, I68fc*« (2, 3) bW& 
(5, 7) t<a«tt#®tC*5VN-C, (9) (O^- 

( 9 >• > a, 1 5 mm<D&m<D z 5 1-, 

10MPa«T, ff*L<tt0. lMPaKT©f«ft 
14^J!B-Cfe5r4:dS#*L<, (9b) tt, s«* 
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^1 eia^W^jKSrffl^er iriS»*LV\ „,. 
[ 0 O 2 5 J Sfc, fS*^ 1 7 f2f£<D559§-Ctt, E^fl" 
(9 b) Sr. ^J©a45SI!:©^)4^ffij«LTV> 

*d»S>, «tflg«" (9 a) ^J:<Sa5t5rti5t 

<0i5f-, ffi-S-t* Ob) Sr. ^O^is^Ufct 

oturt, mmtt Oa) --w^as-^wav^o 

^tt^H, S-S-fcT (9 b) ©Atolls 

«• Ob) mm^tctimm^m^it^i>v<ti^'y 

i"^b Lfcf»*«l 9fE&tf>ffi-£-*r (9 b) K*5I^-C. 
itiiaot, Jffi&ropiaSia*. (2, 

3) ttkmfr (5\ 7) fctc*u ^<omm^fm^ikm 

[0 0.2 7] jet-. It*«2 4fHgc<£>$g9l«Cj;;fxtf, » 

*«2 3i2Scco$§9!K:j3^-T:, sut *'ptt< h \>mmw 

(9a) ©*ffia>b3£fcti &mtt (9) £ 

(2. 3) (5, 7) irWP^Kcfr&iS 

J: 5 l£ LTV&^Pj, (2, 3) ir&gfctt: 

(5\ 7) t{£«^5$^roM^:|o^-C, ge#!tfsi&!3 

[0028] jbiaLfcsairt<o«F-§-tt. 

[0 0 2 9] 

*&mv>*mftm&&\ *m&m?t u-c<o i gbt 

[0 0 30] 01 tt**JS^ffitC«S¥^^e ( I G 

BT*i?a-^) i o owmsi&^^^sr^-t— sesra 

S (0 l (cTS«^tt-^^T?^-f-) l£«HRBk 
0 2|J01©A^a@, 0 3tt02tf>B-B»r®0, 0 

4tt0 3$rgB$m*:L*:8rflB0-e;fc.5. ^W^Ho 
OWflas&Srig^S t v 0l~04^-r«fc % ^Sg#g 
lioott, JS?Sk£ajte<Oiffi&£« 2 , 3 <om^ 

7(CflEttlTfe.S.'Elfttt. * v> 8 -5 C 

[0 0 3 1] 3-g8tf>S¥j&lco^Tft^-5„ ~- 

T% 05 (a) , (b) S«flc4<Di**iBl8/££^ 
•*-„ 0 5K*5^T. (a) B^if 1 R^SSfi 
2 (04+, fcfiS) (b) fi*6gt£«3 (04 



I GBTfy/l aSVFWD (77-f*^-^^t 
— K) f j'yibi'bii. Bfs'7'latt, 

[0 0 3 2] J6&£«2, 3t±, (*01J 
•CttS*^ f&gi£#5tt0i|*lfc£, 1 7 0W/mK) -C 

f^M ; fn?fe54f5'7 , ia > ib<ojSf®£r 

&AsX^Z 0 =&S«2, 3tt0yxtfg-ffc77V<S-!7AS? 
7l^*5„ Si\ &&&& 2 O^UJfls:^ 1 Sr&tHHS© 
ffi, BP*,rtB2 a tdtt, 05 (a) fC^-f-fiKc, 
.^->2 1 aSEK3*VO>3. :Otft/<?-V2 1 
tt, ^T/W5-S7A^<0««" (flJitfff^O. 5 m 
mm&.<Di&m frt>mf&£tlXtS>) , 05 2 a Ktfixligi 

[oo3 3] m&/<7'—^2 i<ommz.^>i,^x 
viw-rz* wm-><&—i<'2 it*, is (i)^aiti 

I-. S*»roS«S6 2 1 a fc, i(DS«£B2?l a ©0 5 

(a) ^±4ggetcji*{c(en»tT^i9:$tt-ctei&a«2A> 

P>tt^ttlUfc^E«S^ffl<OJffiT-g5 2 1 b t A^filfiS; 
$*XTV^ 0 mC3i^gB2 1a x 2 1 b tt— 

[0 0 3 4] fg^^-y2i©SSa!2i: : a(cti, I 

GBTfy7:i aWFWDf 5 '7'l b^5^. ; 5#rt (#J 

xti^-B^-^) ^nrv^So r©^, i GjBTf'yy 

laroal/^^ig (0^-er-f) ^S«gB24l.a tZ^p 

TFWD^yT'l b wSan(BI*ffi- (0**-r) 2JSS«2B 

[0 0 3 5] fttc. 1&m&&3V>*mft^y7&mttW 
<nm, BP*>rtffi3 a |cfl % 0 5 (b) tc^-f-^Kc, MM 

^-^31, 3 2 3isffis$ix-rv^„ mms<*— ^3 
l, 3 2fj, m j $-T/\'5.=-pj*t$<D&tt wx.t£m%-& 

0. 5mmg{|W) i»bfi^Snt*!), ®3atC 

[0036] ::t, ts^-v3i©ftti;: 
o^-a&93-?-.5o >3ir*. 05 (b) tc^ 

■tm^ &jfM<omm&3 tab, r<os«gB3 1 a <o 
05 (b) iE±j&&K±jj^favxpz&£tixi&mm& 

fi!/«$^^T^^5o mfci5?g8 3 1 a, 3 1 btt— flCJgfig 

[0 0 3 7] ttt, S«S5 3 l_b Idtt, ^M^li 
-tm&$t>3 3R.TS3 (0.5 (b) ICTStffiJi 

*) \zttVX$Z&£tlX^Z < , «-S-gB3 3<D 



I GBTfy/1 a«x? yfM&l lai 

£ < use $ *t-o> s k m big £ ^-&ta«»i^«r 

0. 5mm@fgl^5e$ttTV^-5 0 

[0 0 3 8]-^ tS^?"->3 2l:ft ) fl-* (i5 

(b) {c-ciseji*) \zttftx\z&jEirM#i&t£-rm& 

£Fi, IGBTfy7 , la«y-H«12atlili? 
1,3 2 <D±ffi\zMz.t£?> o ttmz i •> ja^H !? ft-tf b 

[0 0 3 9'RLt r.tt?3»^-g5 3 3, 3 4, 35® 
Jbgotc, ZoU (0dx.fi, tZAstdtt) SrWJ^CiUS 

Otttt, #*#:*^-lXtf2 4fc©|ft«aE«2 % 3£fifci 
^tJ-erSfc, IGBTfy7 , laOxtj/?lSlla 
Xtf hfiffi 12a, F WDfy l/l b COmWWM I 

lb;SS, ^-^n, *6g«« 3 CDgs-g-gg 3 2 , 3 3, 3 

[0 04 0] i&VN-C, ±IS#^^Sl5^*M^^fflV> 

— V2i, 3ifi, -?-»fl8gB^^bttfcmiS5 , *:2 1 

c , 3ic tJi#«<D«ffiSra lt^/v b ^-ciK ^@je-r 

•5 r tic J: 9, P?x^— V2l, 3iw5*>, — #§r>*' 
3 2r±, y^t^yf-fy^i*), ^g5©Jffli|Hi?Si? 

['004.l]*fc,-*ypy*6, 6, 7^ffMl 

o o wife^«iglc^5gB^^cov^•c^5„ b 

itUA &f&.-t 2 -OCD^pffi 5a, 5 b k 5 c SrJtoS 

5t6 a as^SnTV^,, ^ne>4Sc^t3 5, 6 

[0 0 4 2] iftiflT'D s/^- 7fi, IgffcflloSSfMip*, 
**flc*^F- 1 oe^fat-Stf-SS^SB 7 a k , 
£•§8 7 a (DW-tS 7 0a 7 0 a fc fStfE 

^Sr^-f-¥S7 o b Sr*-t-5^?mgB7 b ira>P>*j5&£;ix 
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10 0 4 3] #J£5fc& 7 d tt, 1 <OE^iJ*(6l 

fcMtF5i«?S 7 0 d t, ±IK 7 0 d *»g,«-£ttttt 7 

brt^trssijBitK? i j . 

sft!S-cfc5o r©#i&»£gg7 d fi, B^Lftisftgtww 

09x.fi, *at#*^ i <Dmmjjm\cfr&ffitiz ± 5 1-* 

[0 0 4 4] *-&gB7af£fi, ^v?8^-g-$tb 

5*^7 c aS^^n-CV^,, 3=fc, S-&gB7a©sp 
ffi 7 0 a kRMW<Dffi 7 1a ►) , £ CDS 7 

1 a Srltfl-ffii: LT, i£P)^ VS?>7P— ArtOjggf (09 
x.tf, ^— *tf>_L) fc, .^ftMl 0 0&m.*)ttt}ib 

tiZo 09x.fi, B^L^v^s, ^gp7 a \nmw&ttm 

[0 0 4 5] ^(OJ^Sl^Ci 7 f>, T/l>i—?A.^(0 

inx^^± ij^$tt5 0 *S8 V ©M?S7 i d©fDt 
tt, B4^©«ti|^K^-c*-f-^l^, *«#:4ffiS<D^S:i5 
*»EK7 o d kW\U&kt3iZ> X 5»-^U-Cb<t<, ^ 

[0 0 4 6] -5" L~C, miM^v S(?>¥ffi &tti 
Z&ttfaffi) 5 air, ftnzfv y? 7 ©kffitB 7 b (D^ffi 

70bfc«:, raPSSrra^-C^(6]EB$n, roi^FflttS 
«fr4ds# A^tt-TV^IHgB (IfASB) 72tLT«^ 

5, RTf&mzfv y? 7(D&MU7 bf±, *£7 8&tttfr 

(cjav^x, «68k*«2, 3<D&.W&m4 kt£Rttkl,X 

[0047] ^j-cta, i4 if^^8*>b£ffiSg8^C 
*5V^Ttt, jR.i-JfcHK^a yjJ' 5tt, ¥355 a fc:-c*6^S 

5 c\z.xm2tkm-?v 6<bi$mMffi6 b tgfti-c 

V^5o JftSJ^P 7tt, ^tH$5 7 b «5PS5 7 o 

b ^ r &mmm 2<6t\-$ak mm ltv^„ 

[0 0 4 8] — 04«^©^v?8*»t>*ffl!lgB^*iV> 
Ttt, S«»:4t±£ffi3l?5)-i:l^— EBT?S>5fcJ6, $1 
StlRl^'P y * 5 f±, ¥ffi 5 a KTl6#&« 2 ©fl-ffi t » 
' «b, ¥ffi 5 b iZXIbm^B y ? 7 <D&i?n 7 a ©¥ffi 
70at8ttU ^®5 cKTg^Scf&^P 6<D^ 
^S56 b fcgft*LTV^ 0 ^SJy'P yj5r 7t±, 

Hffig? 7 b <DWm 7 0 b dTJ6^ta« 3 W^B5t»«L 

[0049] ±.umitk&-7'v y? sRTftitZi 

•7-Xi y? 7 i:ite»a«2, 3tOK«|!lSp, ,RtJf, ^1 
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t , _kfE0 i~0 4-ets0^u-cv^v-<;a^ ss 

[0 0 5 0] HL<I1, i6^TtIlc> SS^e^&HR 

/cfeicKsae (5 o v o i %j&Lh) icffi-a-bfctwrfc 

3„ »flg#9ari, *6&S«2, 3 tScf&^D s,^ 5X 

[00 5 U sms^bMje^ttw 
«> mt'&Kjo^xi>mtim mx.ts. 2. 5-5 p> 

0MPa£*T, #*L<ttO. IMPaEA 

— 8 0~16 0Pa) $r#V>-CV>3„ 
— E^*t9 bf3u &m XMx.f£. §8tb*>m X¥-*9 
8:^25 5 ~5 0Mmif*L<tt2 0~5 0 /i m©**^ 

0. 4ft^L0. 2; ffi-g-tfcl iiVv U 3 <D/h*fcl£SS:tfc 
[0 0 5 2] ^Lt> »M9atfe5v-y3-y^ 

»ce-&«-9 b 5rE^LfcSii»ei&iR#9 a,- &mim 

[0O5 3] ^Lt, JftiPz/o j,;? 7\z.mi&£tl1t*i? 
8|c£!>, m2»f»^u 6 Srtf- LTS& 1 i&i&^n s' 
* 5©&ffi5 c*5}f£ESiX-CV^„ ^tUZjiiX. ^1 
IfrSSft:/* 5,^ sk^V^T, ¥I5ati, y 2 7 

WSSffigJ 7 b (Dqzffi 7 0b ^(6]^ *ft&&« 3 ©fl-SSr 
JfJEU ¥B5 5 a tB&jg^-r^^ffi 5 b tt, Jfc£P:/ci y 

7(DS^SB7 a (DJpffi7 0 a IdifflE^nXV^o ±o 
r, S«fMtt, «-Jfi»S«2, 3<Dk^-SSr#^u y 
*5, 7^,to-rlfflE$n; BASB7 2rtgBICT£ES5@^ 

[0 0 5 4] irr, Jbifc<D«Hc:. S«#4, SgiScffc 
y * 5 N RrmM7v y if 7 (O^mU 7 b tt, 

i-, LTiStte>:ix-cv^ 0 tut, \-o<n>%zwm 



[0055] frfczmtftztrtz ¥m&3im iooa, 

£>¥ffi 5 b STJ^aJ^n y ? 7 7 CO^ffi 7 0a 

c>)i<i:t-*ic 1 ^osf»'e^ac^«-9 srM#-r 

3„ -ki$ Lfc#iffit--r^fie$tL^S«^4(0«-i6 

&£«2, 3 (Dfl-ffiXtfBflgC 7 2 cOpSfSpffi 5 a x 7 0b 
[00 5 6] tit, tic1&7v Xtm-fvy? 

7 vmsm <D¥-m7 o * i-@<„ tagE7 21c 

*JV^T, M¥ffi5 a> 7 0 bOMSr, £«#4<£>J?:3>.£i 
±©KPH-CH^-r^<. L"C\ S£^4 Sr0 4 JciT-h 
#a>blHgB7 2|:jfAL> Pf^ci 5, 7rai-<S@^ 

7 c timi&-rz£ ?\z, KimT'a 7 lZ.m<o 
[0 0 5 7] i^jc, ^v^sSr, m4\zxm2Mf&-7'v y 

? 6 (DJb*-^t>, p??:6 a . 7ctffALigf5„ ^ 

605^B5 c, e boltfffllij;!), ^2St^^d5, 
^ SfZmitkmy v y? 5»^®5 c{cfeoXi¥A*-|6) 

LJEtf P 3 tt#S«#:4 SrJfflEL, «-S«»4 j55|lfl|fB 7 2 

^icr^^s, 7icjE«@^$n^> rpb 
-c, i 0 0 &5&strz. t 

[oo58] ^43, Eg 3 4 m^-r^-gB:, mm'< 

[0059] <3c(c % **^s^^so^fef»^ffi^^:ov^•r. 0" 

4tp<7>^.v^8d»t>&lgJg5^Sr0iJlct o-Cifi^^o I G B 
Tf-y7'laXU!FWD^y7'lb-d4t5SR(l v I 
GBTf ^7*1 aXtfFWDf77 , l b«$I (Ifi^S 
«2fflD) ^F>J6^S«2 X ^Lt, »^S«2^ffi35»b 
WfKve^JfefSftW 9 &&X#!&7 vy?7 ©^ffigU 7 b , 

[ 0 0 6 0 ] (Sl^FlJl, IGBTfy7"laMFWD?- 

yyibomm (m&mw. 3 «) ^e>tie&s«3, 

L-C, *6^S«3^ffi^P>ii5ll!ie^i)tlSi«-9&Sxmi 

b *^iiS^e^JjcfRi«-9 SrST^T' n 5, ? 7 <nmisU 
7 a. HKjfc&w^i^A-XicGajS*^. a^Jc^c 



[0 061] *nm%m^£ti^ *ts#4 

•t 5 W 2 folk? 13 y ? 6 25. T** v 5 8 tt @^g5^{^ ^ -f- 

[0 0 6 2] ttf, *^8tt, J^SP^D;,^ 7 ^ffliA 
^ivtcm^m ltk1&-7ti v ? 5 £«rA;fri6rt::}¥ffi Ltift 

ffitB 7 b ^|fil(cif JE LtSfift: 4 fcBflgB 7 2 tc-C£E^ 

[oo 6 3] $ *9mm*-vti* &nu&tm# 
©^saas 70a \z.m&m<owu 1 2 & g * ic 2 

04^*JVNX#^a y; Jr 5x 6, 7£i&ajftE27|6]KM 
«U ffl£#4£*RB5fiilCfrft^^ffiE3aj£l*:.5ri 

i°°M]-*t *mmmm\z£ti^ @^#6, 

8 -T?ft>ffi3r?f £ 5 m-cti. »«#4 ritfflgu 7 2 {c}f A-f- 

<5. • £ .fcttfi, 1 -oo^iiftftijBEgM* 

■t-'fct)*,^ 2 y 9 6 -C->it©S«#4 3r@3£-? 
#-5a»£>, LTtt 6 o<og;K#4 Sr3oco^2 Jfr 

62£tF*i?8 ioT, Mf+I 

[0 0 6 5] jfcSPz/os'* 

«te4:£#^2i.&±»£87 o d ir#a«flc4 <o;to5iffl& 
M!S7 1 dSrEg-t-5-ta^^ «i*6<)*Sr!|RiJprig 

[0066] ^fiiancr, s«#4»;t 
ffiia> ftj«»S2S 7 d <ogijst!s 7 1 d &mtiz#tmw^£ 
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^^.l©pf®^|5i»)ii**5 J: 5 ^SlEKWjsgjcifc^ 

[0 0 6 7] J:*tRf, 
Sr. ^^Wc5fcT^^tt^*-rs-*f<Oite»S«2, 
3^±o-Cj*^-CS«fl!:4Sr«^L, — 
2, 3 Sr^tl-^tb^-7'ciy^ 5, 7f^«$-fr5 £ t5t- 

J 7-l^SBffi-C*>5 5 Pffi7 0 a iE*HWtf>ffi7 1 a 
fflffit L, rcOffi 7 l a ^gro5tf=tffii: LTV-Sa* 

[0 0 6 8] ^JSjgS-ett, IGBTf 7 /i 

aWFWDf 7 71 bO#t«li:ffi8aS2 > 3W1 
1.3 1, 3 2iSr^5f+tt^«fct)S-a-L 

[0 0 6 9] ^3fe s #^Sg{d*JVN-c, ^fr3tf^FS: 

Lfci©t*5 0 Mia, r^u-^ ^-fai^e^* : ^2 0 

~3 0W/mKg«, (A*) ttjj^4 0W/ 

[0070] ±.&2^<Dm#m(Dtkm&&Bkmz&^tc 

fe, ^^»f^gg|^tiiji«j 0 . 0 3W/mKtfi^fe»-C 

[0071] sit©^ffi{cri^c~tfc+ M ©Bfla 

[0 0 7 2] r©i p/iS^b, ^moj^cm^V — 
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[0 0 7 3] 41s, tk&&yv— ^tt^/wSr^— 

[0 0 7 4] ^iblc, Ag©^^SriiAo$-&ti.«, fgj 

■r t -?ittfcfcjB < 5 ^sK* v-Sfjm (SM42$i-r4StG p a 
^«) -CAg7^7l±Srj«)St5r.fC, iWSHteTJ 

[0 0 7 5] A g 7-r ^w^W^SritAn^-er-rvK 

<DMM\±^—^ b "Ctt, A g <D-gftm& 9 0 w t 

*<—xk L-rv^fc*. 2ooSW^t, IBuSTJt-i-S 
[00 7 6] *3S9|#4£tt, _hiE<D<fc 5 fciSSefKWTV: 

[0 0 7 7] ^Lt, $P>I^ JLiE 



«flSW9 a gE«tJIg# 9 a \Zf*i& £ tl1tf&fcm&<r>& 

^0. lMPaEiT©flft^ttt«fJiia5^^L^ 0 *<D£ 

[0.0 7 8] «T, Z.tlt>mffiW9 a J:i«*<S>ffi<g-#9 
. b §re-g-L/c«*<D^©S: x 0 7 L@ 9 l^-T. * 
4o\ alW.a2U > K*)^fcSH32 

^»#tt*0 . IMPa BT) ^»»J«tt-9 a fC, ffi 

^9 b t Lxmnm&v? j 7&m&v-ftmm&mtk 

^W9-X?fc^ (B7 (a) ) . ^ 

[oo79] rrr, mmu 9 a « x js&ei'ffcic J; f? dkflc 

5 0lC£AJb) fcBi^n-Cb, t¥*coJifa»l%tt^y-^ 

«3l5W-hfEW«tt-<-^ b<Di. o\z{r 
7y^^4t3rt^V\ .; 

[0080] mz., if5M-x?ri. ^©k^tttt, 
s'j^»*« 2 s 3 s m&<Dit #> ^femntscmk 

^e^t^o^v^jg^7-< 7 (A g> Cu^if) &£fSr 

-(tgtKOttSdSj^ 0 . 3Pa©i'!) a-^&Jig (MJg^-) 
¥*Seg6^.mW^Cu7-f 7 (ffi-S-W) §:9 3 

[0 0 8 1] *^1»#S^*5V^X«:. 0 7 

(a) {c^i-^IJj:. $P>tc, 74 7Sr»3E*-r-5fe«) 
^ 7^@7-< ^A(DB^M^/h@7^ 7 B SrSpJi)iiA/"CV' 4 

<itt, «;«Jb#&»x<i:ds t>iS^«-ft-e# 5 r h *s 

M L<U20~50m mCD^gSMfcti^- (^§7 

^7) Air. S^AfC^L, %L&it0. 4^^^^L0. 
2, E-a-tfcl : lfcV^Ll : 1 3 W/hS^^^i^F (/hS 
7-f7) B£2g-g-i-5„ 

[0082] :ix?)7^7A % Bto^at^a^ 

ttmy. 0. 2cm3 /cm3 « ±%>Z * t jji^ 



(11) 



^512000-91485 ( P 2000-9: 



[0 0 8 3] m&ttt b-cco&jgtt, lilt 

g, Cu©^ Ni ( A 1, Sn^flri^iiiist 

[0 0 8 4] £-&&«>tt?-0»&Rfc tta, 

7^9iE-g-* (E-S-«-tf>E-S-*) ^iSin-r^ri:^ 
[oo8 5] ^-i-t?, %2(D^m& y miv>^&\^to 

< <\ i>*-z>m&&Ttf 5 r t T?**lcJi3B-r5*3t!!». 

5tet-Jr©*JM.;'-Wx.Hf,-- K^/pa/HM* — -7-7?- 
•* 25*ar^*-*-.>s©^«f.«W^*--r fc^cc A g7^ 7 
»-a-W^Sr9 9 w t %g||F^-ci65»sr b&*fmx-3b 
5. 

[0 0 8 6] 07 (b) £ffl!|^-t-«ll^, «MiU ffiH 
m^bMfi'O, E-g-W (^7) 9 bO@5 Srtfjmjjs^ 

7 (b) ^m^^-rm\^ 2 o(D3£*t-eW£ 
£•#-9 bm±&&mLhozb-^ m^&c&&&nzz. 

b&xZZo 

[o 0 8 7] f>*>;5A,r<D*:»»c«\ «fjm«-9 a 

'■#-*»J»as, -hlEm iW^Sf-^LfcJ: 5*i¥$xott 
!&®-ft:£ix-CV^ -3 iSlll-i5§tuTt>E-a-^9 b^ 

[0088] »3©fs«, ^flgjcffi-a-rs^c e 

£-#9 b|^±CDS^Sr«F7fc-fr^:tK)-cfc5„ ifEllS 
t«K 2..<n^a-Ctt, E-S-t? (7^7) 9btl&tt$. 



at, e-&#9 b &M&.-tz>7 4 7m±&m&&itz, r 

[0 0 8 9] AgO«R7^5-(S?) f±, #m*-Cm 

T, &5g«^LfcAg7^7K±^*L, rco^ 
ma (a) #1$) „ ^©±5^7 

-<7©MtLTti, 2 ofcifasflf 

-Y^<Srffl^75:#^\ 7^7^t*a?7 9wt%ggtfi 
[0 0 9 0] *S3©fg©ffiO«l|tL^ £jg 

E-&*t9 b i: LtflV^. rtt§r2o©S*f a lXtfa 

?.t^tMtta lWa 2©iitfcs*u m^m- 
9.&&7f:~r m* (b> ) ■„ 

[0 0 9 1] £jg!7^<z>W©|&Fd3tt, #Mg#9a£r5fc 

^^-f 7Sr»^t>*XE^M9b t LTftft5t; 

[0 0 9 2] ^^^OD^ftJCtttli, kohi-o.o 
M m<DC u !7^f "V'CiKI-o^i^JRy s' (100^y-> 
3., |^2 0 0(im) -h|EAgaig7^7SrE-& 

Kb Lxii, ^js^tco** e>T, Mtkom^mmm 

[0 0 9 3] ^4©#Stt. «/|g*f 9 a KE^£*LfcE 

-^*t9 bSr, 2o©s»a iwa 2 [cmm^mmwA 

«"9 b Srjg^tt©7>^i: LT 2-o05S|ta l^Ofa 

#*«"a IMa 2<0 5ia*) ^DfliSf-^ftf-^T 
MSt5S^ (?>ife^) 9b©0Kfl* 

[0094] £i\ ^i ofiaitt, m&&*w-immxh 
5= a^¥^-ctt N ^©i 5 fcisjtfci-rs r 

b&mm<?>±it>, Wakftg a i: LTMx.tf$fttt 
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§r2o<D£$tpflK&tf (0 8 (c) „ mm 

to 0 9 5] mm*>Z.tl*XZ-5=tJ*i>ik&&&2>ZT£ 
Sg#£*fa lXtfa 2icgt5J: ^<r>mmJJ 

ftKtki&mmm&zn. si 5 k& 

[0 0 9 6] 0 8 (d) icqc-ftR!^ =fA»» 

Sr*aa*>p>»^r^ y ^©^»c«t 5 * 5, T-z/ymic x 

(0 8 (d) KT, ttF-8-9 0btt&) 
■lXVa'2K«|*j4*ftfc#I-e, — <fc 5 

-mts, iwi*i!nfl^» 5* o bit 9 » 

[0097] 0)Jx«, S[iiTrH*-c»*«WWk«M»JBT? 

3. iD!RlicJ:»>WJBrtte»U r©B#, tKtt^Xttlwfi 
ot^-fits. ^©!£, ^sf-fkL, B-fk-f-^rt 

[00 9 8] 3cic v g2 0Mli> £tr©5*a0'fl!!Ii!!r? 

&m\z.tmm&<oft^tmm 92b sr»»tfcS!-&«-9 b 

©Sr, 2o©l»a lAVa2-e^iitfwi:r < 
9 1b *q&gU *©4tfi©ttM9 2 b 2S2 0WS*}- 
a lAtFa 2\Z.mm&&-t& (0 9 (a) #J&) „ 
[0 0 9 9] JiJb\ 2 0©£#a lXtfa 2©H©8tm 

*ftSrto-ctJ;v\ ioi?*S^ (4tfEft) ©* 
Wttm 0ffif*& (#0 © rfy^-^D^j 
«■ : 3? y ScfKUf : = y*/U©«Mi 

ofct>©) -^Mite (80 ©x** il&tt.fv 

t>©Tt> iv\ 

[0100] ftic, m3<owti.jkm*mxi;t:B.&#9 



o-c^3&K>£tttt:4*fc>K S*t©Qfliai--g-*>-«\ 

(0 9 (b) #HB) „ ^*J, t&Ji-Ctt^<, 

[0 10 1] jffefc, Jg4©0Jtt, 
# £#o^JK 7 ^ 7&E^#9 b i Lfc *>©-?;$> 3. 09 

*lffl-C?#5„ ^ttSrSWa IMa 2-?l*trfc, 

tSrfcT, (0 9 (c) #JfB) „ 

a2^m, M-fPOiSifVdds* Sftl:JBoT3E 

(0 9 (d) 0m) o 
[0 10 2] ifribSgl—fUcQW^L*::*)-* 
LX©SL-g-tt-9 b tt, 1 ofc-rf^fc, 2£*_k£rjffl.^ 

-tlEfg l ~J& 4 ©#amij% bfe«ffi*t6c*ftJIM? 9 SrS 
tE^-&fc*Tffiv^tJ:v\ 9 

m Kmtezitit¥m#mm. bp*,, **flc*^-©^-« 

[0103] ■(* 2 HJS^ffi) 010 fc*?B.W© Kf 2 I? 

Jfi«Jfi»i:«5^^|B l o o Zm-f o ft^ »«^4 
tt, -he*i5MS«HBfcW— e*»*3S*; Hi Of. ^ 

s«2, 3 *»e>tt^aiLfc«s^^— ^2 i, 3iri=g- 
msL-rfc^. 01 of, ji&mmi&mmkm— 

Mftt±m-ft&&ttL. KIT. Mkl,xmt£ZM&\iio 

[0104] 010 \zi7ik-rm\z s ^mMmm^fi. #tm 

Zfv 7 l^:J3^^T, 7 a ©5PS 7 0 a 

*l6]tc^ttl-f-5l^-^©2o©^aigB7 bSr^LT 
*s!?. rtif>2o<6^taSS7hoH-C> iocS«*4 
SrBESl@^-r5fll3tT?*><5. #3£ttSSB 7 b [J, ±E» 1 
XlfcJgflBffiltRl::, ¥ffi70ai Sr^-f-^ffi 7 0 

b S^SB7 ajc^<^tt*:<*o-c*J 

CL©¥ffi7 0 b t5#filS^ffi7 3 Sr*flg;bTV> 
5. *LT, 7 b ttrtgSKBJSEB 7 1 b Sr^-f 

[oio5] x-mmmm-vt*. mink®-?*?? 
5(omvt7!)i±mmimmmWitti.m^^ 0 0ioic^-r 

mmnmfaffi) 5 at ftm?* y * 7 <o-m mio 
inxfeffis) 3gmgij 7 b ©pfltctasu 7 2 srisjfc-rs r t tj 

a-Ctt*<, (fiffiS (0 1 0 «cr*IH) ^m§5 7b©^® 
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ftfeffi (¥®5 a kRMM<Offi) 5 3 fj, HkM^tiiU 7 b 
[Ol'OBlSt *S61fc»«-Ct3:, -hfE^lHifi^ffi 

i-^-t-^ 2 cj s/ ^ 6 ©ftt> t> =f .a-^**^ 

3. -*.S?Jt7 c tttti(MSSfiJS8 7 bf^^ttTW 

-5„ »ttW.l 4ti, — «8fflSSr^.v ; 8tcJ;oXtefi3^ttS 
U7 b KmilZ Zthft 5 . ^Lt, ^8© 

^muw&m 5 3 fa, mm^mu 7 b 7 3 m 

«"EE$*b53S, ^lifci&T'cr 5fi, ^gD7 3fd»o 

TBlO©T*t?l5„ ¥ffi5 a fi, — fflSfg 

mU7 b ©5PS7 O b*r&]f^, |g»S«3Ci^ffiSr}fBE 
U Sfifl:4B N 2, 3 0ja5^ffiSrifjBE^ 

PASS 7 2F*9gBf-JE^BS^tt5o 
[0 10 7] *6»*«2, 3t#yp y ^5, 7 

3. *lt, *^mmm\z&^xi>, ±mmimmmm 
mm\c x ss*4t^-;8 ta^— (D^^^t^^x 

t^rie-cfcSo 7 d fc± zmmn 

[oiosi (M3mnmm) mi nz*¥gm<D%3^ 

fi, ±IH^l^t>*m2|glg^«iti^— ±120 

1 o mm\^, ii i^ •S^#-y2 1,31 finite 
UTfcSo hi 1*, ±fs^i^Jfe^ffitrD-gc 

[0 1 0 9] *mmMm<o$gitkm7v y? sta, 01 
1 fc^t-^ic, ±mm 1 jte&fe^tewjg 1 m&cfxi . y ?s 

*> ►) fe:, =f h f£ -5 SWig&W 1 4 d s i¥EESB 

#f t L-ciBv^tvrv^,, rrx, ifffige«-i4tt, % 
ltkmzfu 5&mi l\zx±Jji>*t>Tlj^ft£x.tf 

ttzmm&tmi 4 a t, j&iftf&z/n^ 5^01 

1 l--C*^P 3 fc^#$x.#ft5??fft^«©m2ifBE 
SB*f 1 4 bij»P,)i5. 

[0 1101 ^IliSTglgl-^Tfc, 01 lfct*i?8 
<o*ffldlc, &{ra£H«©1Sj££#W-SfmfS, JiiEf? 

(&4nmmm mi 2\z.*&w<D%4mi&mm\z.&z 



^m-ttmw 1 o o «, _tisBi 4 L*:^#:isai 1^ 

5X056fctoX, 7\zm&l,XtS:Z 0 EE 

[0111] r^T?, /±|B0 4 fc^ LTfcsg 1 Hlfe^fficD 

•^#'^2 1, 3iosi5i:2 1 c, 31 cm&n 

©tLtV^„ £1T, itLt, i4iM5t>5t 

o^-rig-<, r^— gfcsms 1 2 * , m- n^&ttvxm. 
[0112] *mi&MWtKis^xtz, ifan-Jw? 7 

tt, S-^SB7 ai:, roS^SB ? a *»P>?ettl^^^mg5 
7 b JztJfll^nrV^^, rr.X, PH&K#iWM'& 7 
dOIM!8 7 1 d dS^$tT,fc^WgS7 b Sr^ico^ttj 
SB 7 b fcf5„ S-&S6 7 a2»£,^l<E>3?tt}gB7 b 

fcl^— *[ftlfc^ffl-t-« ir t t>f-, ^^8fi^Jti5^ 

v'jt 7 c &i&f8.imTz.mmn 7 e ?r^2 iommn 7 e t 

[0 113] f Lt, JftSP^n >^ 7fd*ift-5S^gt5 7 
a fc^KO^ffigB7b t^2<D^tiiU7 e J= 
n5ffi|RI* v S«#4 A^n-SDflSB 72t L-C«fig 

$ixxv^5 0 ^mmmmxti. x&i**^ ^.<omu7 

2 fC^-LT, ft^I^ci j/;}' 7. , 0*t'S7"i'0?iff7 0 a 
©Ji* (0 1 2 «f»Ojb*) d>e>#A$tb, «»S«2CD 
fl-ffij^jfti^D 3/ ^ 7 Oip® 7 0 a Klg^&L-CEBStt 

[0114] ^mmmmxtz, ^ximcfvy? 

5 {^:*}^^T, JfeSJ^o y ? 7 w^ttjgs 7 b o^pffi 7 o b 
fc^tlpj-f--5¥ffi5 a tt % XiMz/v y? 7<nw-m7 o b fc 

ffi7 o a ii*frsi-r^^ffi5 bra, mmm&3<nft-ffib& 

*feL.rv ; 5. rw^ijfelKiyD y;?' 5fi, W&7 2Km 
5 b b ftmyv v ? 7 ©¥ffi 7 9 a t <OKfcS«{*:4 

«tp<t 5 1-, page 7 2 a$h-s,.. 
[o i 15] ^lt, ±%&minmmmtmm^ mm 
u'utLx<o^2»myfy^ w&nm es.^^ 

8l;iot, fgl Scops' ^5 ©^35 5 

cSrifm-r^. -rat, ^2M^y^6iaoT > 

7 a^f6lf^ifBE$^ m 1 tO^tiigB 7 a \Z.mkVX$ift 

$ixs„ mm^ ^i?8^«tox, ^i»iR^D j,^ 5 , 

fi, @«SB*t6, 8©#A^rr&jf-}fffi$^*Sft : 4SrI!a 

§5 7 2\zx&.m-rz> a 

[oiiei *mMmmuc$}^xi>. sslt 
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oV^T^^i:, £&#4\z.XK±Lf£&n. &&&& 
2 ro^S^fe^aJ^D y ir 7 «0S-&gB 7 a ~gfc>2> i: |5] 
«FK, *fe&£«3<Z>*ffi3»P>S&i;6fc?Sft7'n y? 5. jfcip 

[0117] a»a»<50 i 2 ic^-f-^Wfl^® ioo 

^■ctt, &m#4 <omU7 2^<Dmxmz.i$vfz>m7v 

s«fr4ffl!i»rtip:a5*»68S7 o d hmm.&ttez> ± 
5t-9igft!S7 i do^sr^:^-rti-«, ±mfHimmm 

[oils] (|g5*J6^®) -hfES&n&te 
^«ilc$5V>x, 5 ; 7 KilSafiomgfl 7 2 SrSltt 

1 o o <om&mmm&.&m 1 3 k^-t „ 

[0 119] HSKTtt; j»SSMfc5 % 7^6^@wlH]g8 7 

5. rr-r, BtWti, 1 1 M^p y ^ 5 5r ^ Lt 
£K#4 5r0flg?7 2^£ES-r-5^c»©^2ife^n y# 

WEEmt) 6b\ ~<D$H2tk?&y'v y? e&ftLX± 

^m^yu^Y (-neaps 20b, :©/i/- 

W) bZmvx^Z. 

[0 12 0] ^-F2 0B, BS*>felBI— 
*(Rl(-^m-t-5#^<0^jegB2 0 a, 2 Ob 

&Jg2;ftf&:/n s':? 6CDp*>4>&< HlO (0 

*MTt4 3fi©5*.Of*©lfi) led:, ±IE-*v?8£ 

&^t,ro<D±ffil;:B:gA,7fc*;2f-i' KS8 6 c #)&&£ix-CVN 

[0121] tLT, T'l'— h 2 Ott, 01 3K^-T«I 
l-> 7*1— h 2 0 f-Jg^£4xfcHii:*K:^v ? 8 £1f A 
U KA/'P<Dm2»|Siya 6<D5t6 a SiLtftSl 
7le*v>i|£-§-£*i,-r^.3o ^w- h 

2 0(0^jgSB2 Oatt, * <D&#8gf$;6S£;&<Dtg 2 

fc. ^ESB2 0 b ft. -?-W5feigg8i5tp*:«Z)^ KS8 6 d 



[0 12 2] ^i'aO^v'^iat), 3®<0^2&|Ri 

2ifc&:/P 6tt, IlM^Dy^S^bT^ psf 
ffl!|(D— Jtc0S««i:4 SrDflg? 7 2 K:EE«£«5 :: t a*-?* 

4<0«->«r^*j-LTlffl<0^^8|e:J;!7ifef»*5 > 7^<D 

[0123] S««:4 Sr 2 JJCTc^lciBB-t-a^-a- 

Kt>, E@ffi«K&Cfcffi«£*L£oteA©Sg2;6fr?a 
Zfu yir 6 KStLTjf £x/8»3?jgg8 2 0 a , 2 0 b £ 

tts^i/- h 2 o zum-mti ^ott-g-t, -t 

^^611, ^i?8Sr*JfflL-Cjfffi-T5^tlc 
com 2 Mt'o y * 6 Sr^jggB 2 0a tTjf S <fc 5 

[O 12 4] T'V- h 2 0IJ, *^8tC«fc 

ft:5, 7f'js^^i^ipyu s>^ 7co^-®SB|cr, /V- 
F20 t^*p^o j/^ 7 £ Sr^ Jy^lfcTBStSt . V 

ffi£rJ&l|rfcf&:/c2 y# 5 Sr^-L-C^SP^D 7 — t x 
@5£S8#-6. 8, l 4^c± t)^fJBE$i^rv^ 

[Hfficofffi^L^lftK] 

[01] ^^t0^1^1S^ffi^5^#:^ecD^#: 

[0 2] 01CDA^0-t?fc^„ 
[0 3] 0 2COB-B»fffi0-Cfc-5. 
[04] 0 3cogB^l£^:0-Cfe-5„ 
[0 5] -hlE01*V^L0 4{c^-r£«^^iNBfl|figSr 
^•f-0-C*)5„ 
[0 6] ^Wf^SS&J|f«-cOl!l^^*-riftW0Xifo 

[07] *ftmizmz®m#<om**>^&**:-rmx$> 

(a) tt^ico^®, (b) tt$g2C03Mp:£^- o 
[0 8] JifE3g*|t<oa/r(D#SSr^-r0-CS)!J, 
(a) RTf (b) I4»3C0#©. (c) Xt? (d) tt® 
4CO#S^«-09$r^-t- o 

[0 9] JifE«««-©a^c9#©$r*i-0-r$)»J > 
(a) JbM (d) ttm4<D^C0#^Sr^-f- o 

[01 o] *&m<D&2&mmm\z.&z*mtomm.*^ 

■f0T?$>-5„ 

[011] ^^©SS^JfiJgffiSl^i^^g^ 
-t-0-C*>-5 o 
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[H.i 2] *&w<om4mMMmKmz¥mt*mw.<om 



ffi, 7 d • ?&«E5ft?S, TOd-ffiliKOiSE!?, 7 1 

9b-fi^ lV"M£fttt\ 2 0-7*V-K 7 2 
•Bflge, 9 1b • 9 2b -;fifc*Ui.. 
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[0 9] 
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